The effect of insulin on intracellular ph and ribosomal protein S6 phosphorylation in oocytes of Xenopus laevis.
Both insulin and progesterone are capable of stimulating germinal vesicle breakdown (GVBD) of large, Stage VI oocytes of Xenopus laevis. Numerous studies have shown an increase in intracellular pH (pHi) and ribosomal protein S6 phosphorylation prior to GVBD in oocytes treated with progesterone. In this study the effect of insulin and progesterone on pHi and S6 phosphorylation was compared. Both hormones increased pHi and S6 phosphorylation to similar levels and the time course of pHi change was the same for both hormones. Half-maximal effects of insulin were observed at 7 X 10(-8) M concentrations. In the presence of 1 nM cholera toxin, the ability of progesterone to induce these two responses was inhibited while the action of insulin was unaffected. However, GVBD induced by either hormone was blocked by cholera toxin. In small, Stage IV oocytes that do not undergo GVBD in response to either progesterone or insulin, a partial increase in pHi without S6 phosphorylation occurred in response to progesterone but both events occurred in response to insulin. These results suggest that the inability of Stage IV oocytes to undergo GVBD in response to hormone is not due to a failure to increase pHi or phosphorylate S6. The results in this paper also indicate that these events are regulated differently by insulin and progesterone in Xenopus oocytes.